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ABSTRACT 



This study assessed the effects of a gluten- free diet over 
one year on learning patterns in three autistic children (ages 5 to 8) 
participating in an applied behavioral analysis program. Rates of learning 
for five behavioral targets 3 months, 6 months, 9 months, and 12 months after 
the start of the diet were compared using a within-subjects analysis. The 
total number of attempts for the last five targets mastered comprised the 
post-treatment scores for each participant. Data indicated that time on the 
gluten-free diet was not significantly related to the number of learning 
trials needed for task mastery. High variability in scores and lack of 
control for task difficulty level appeared to be responsible for these mixed 
results. (Contains 18 references.) (DB) 
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In recent years, some theorists have speculated that the 
inapt metabolism of the proteins found in gluten is contributes 
to the development of autistic symptoms. This hypothesized link 
between the behavioral symptoms of autism and allergy to gluten 
has spurred many families with autistic children to eliminate 
gluten from the diets of their children. Since implementing 
gluten- free diets, many of the parents report noticing extreme 
behavioral improvements in their children, including reduced 
aggression and increased submissiveness. The current 
investigation examined the effects of the gluten- free diet on 
learning in autistic children in an applied behavioral analysis 
program, extending the work of Gemmell (1997) , Geramell and 
Chambliss (1997) , and Pontino and Schaal (1998) . 

This study assessed the effects of the gluten-free diet at 
regular intervals during the first year after the children began 
the diet. Significant performance changes were observed when 
pretreatment baseline data was compared with the 1, 3, 6, 9, and 
12 -month posttreatment data, although no consistent pattern of 
improvement emerged during the course of the year when there 
comparisons were made. High variability in scores appeared to be 
responsible for the mixed results obtained. Further research is 
needed to establish the long-term efficacy of the gluten- free as 
a means of enhancing the learning rate of autistic children. 



Autism is a pervasive developmental disorder marked by 
severely impaired social, emotional, and intellectual 
functioning. Common characteristics include abnormal social 
relatedness, abnormality of communication development, repetitive 
patterns of behavior, and abnormal responses to stimuli (Edelson, 
1997) . Deviant responses to auditory, tactile, deep-pressure 
proprioceptive, vestibular, olfactory, and gustatory sensory 
events are not uncommon among diagnosed with autism (Powers, 

1997) . Autistic individuals also have difficulty in seeking 
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comfort, imitating others, and participating in imaginative 
activities. These aspects of the disorder severely constrain the 
learning process, and contribute to why children with autism 
frequently display delays in achievement of developmental 
milestones . 

The cause of autism is still debated, although increasingly 
etiological models emphasize neurophysiological factors. Among 
the many extant theories, some postulate genetic factors while 
others hypothesize the existence of structural abnormalities 
without genetic basis. A more recent theory about the cause of 
autism concentrates on a link between allergies and behaviors. 
Autistic children are presumed to have metabolic difficulties 
with gluten or wheat products, and casein or milk products. After 
researchers discovered the possible contribution that gluten made 
to autistic symptoms, many families removed gluten from their 
children's diet. 

Knivsberg et al . (1995) has provided initial results on a 

study of a gluten-free diet as a treatment for autism. The diet 
was applied to 15 subjects with autistic syndromes. All the 
children participating had an increased level of peptides in 
their 24 hour urine samples and had pathological urine patterns. 
The child participants were given behavioral, psycholinguistic, 
and cognitive tests before they started the diet and one-year 
later . 

After the first year of the diet, the children were 
communicating and responding more actively. They experienced a 
greater ease with emotional expression and with the formation of 
social relationships with other children. Appropriate play 
increased, while odd movements, fear, and avoidance of physical 
contact decreased. Also the urine samples were tested after one 
year and revealed normal urine patterns and peptide levels. 
Language was assessed via administration of the Illinois Test of 
Psycholinguistic Abilities (ITPA) . All subscales, except for 
short-term memory, increased after the first year of the diet. A 
measurement of cognitive ability showed that the children used 
their cognitive abilities in a different way when they were on 
the diet. Parents and teachers observed a change in. the 
children's motor abilities, due to a new awareness of their 
bodies. Bladder control increased, and their high pain threshold 
decreased. 

Many outcome evaluations have been conducted to assess the 
impact of the gluten-free diet. These studies suggest that the 
gluten-free diet increases autistic individuals' psycholinguistic 
and cognitive skills. Given these findings, it seems reasonable 
to assume that this same diet would increase the behavioral 
achievement of the autistic individual exposed to structured 
learning experiences. Applied behavioral analysis was developed 
by Lovaas (1987) as a means of helping autistic children to 
master discrete learning objectives by using operant methods; it 
is currently viewed as one of the most effective approaches to 
treating this disorder (McEachin, Smith, & Lovaas; 1993) . This 
treatment provides concrete criteria for measuring the efficiency 
of skill mastery. Behavior of children participating in this 
treatment is evaluated systematically, which allows for the 
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detection of subtle changes in learning rates. For these 
reasons, children receiving applied behavioral analysis have been 
used in several empirical studies assessing the impact of the 
gluten-free diet (Gemmell, 1997, Gemmell & Chambliss, 1997, and 
Pontino & Schaal, 1998) . This study will assess the relationship 
between the number of trials needed to reach a behavioral 
criterion, and the number of months of dietary restriction, over 
a one year period. 



Method 

Participants were three autistic children, with ages ranging 
from five to eight years old (at the conclusion of data 
collection the average age of the participants was 7.7 years) . 
They had an average of 3.1 years experience in an applied 
behavioral analysis program. All subjects had been on the 
gluten-free diet for at least one year. 

Rates of learning for five behavioral targets 3-months, 6- 
months, 9 -months, and 12 -months after the start of the diet were 
compared using a within-subjects analysis. The total number of 
attempts for the last five targets mastered comprised the post- 
treatment scores for each participant . 

Results 

The within subjects analysis comparing the performance of 
participants between the baseline and 12 th month diet showed a 
trend suggesting a negative dietary impact on patients’ rate of 
learning. Significant differences in scores were found when the 
two groups were compared (t=2.02, df=14, p<.06) . The mean number 
of trials to mastery at twelve months was 24.33 with a standard 
deviation of 35.42. The mean number of trials to mastery at the 
baseline was 5.93 with a standard deviation of 5.12. 

A within subjects analysis compared the performance of 
participants between the baseline and 9-months on the diet. An 
insignificant difference in score was found when the two groups 
were compared (t=.04, df=14) . The mean number of trials to 
mastery at 9 -months was 5.87, with a standard deviation of 2.95. 

The within subjects analysis compared the performance of 
participants between the baseline and 6-months on the diet. The 
6 -month scores show a trend suggesting a negative dietary impact 
on patients rate of learning. Differences were found when the 
two groups were compared (t=1.80, df=14, p<.09) . The mean number 
of trials to mastery at 6 -months was 15.87, with a standard 
deviation of 20.02. 

The within subjects analysis compared the performance of 
participants between the baseline and 3 -months on the diet. The 
3 -month scores were significantly worse than the baseline scores 
( t=2 . 7 , df=14, pc.Ol). The mean number of trials to mastery at 
3 -months was 24.2, with a standard deviation of 25.81. 

The within subjects analysis compared the performance of 
participants between the baseline and 1-month on the diet. The 
1-month scores were not significantly better than the baseline 
scores (t=1.88, df=14, p<.08) . The mean number of trials to 



mastery at 1-month was 10.67, with a standard deviation of 7.19. 

Discussion 

The data indicate that time on the gluten- free diet is not 
consistently related to the number of learning trials needed for 
task mastery. This may reflect the diet's limited effectiveness, 
the diet's variable effectiveness across different children, or 
problems with outcome measures used in this investigation. 

The gluten-free diet may not enhance children's rate of 
learning, even though it has been reported elsewhere to have a 
beneficial impact on various behaviors. On the other hand, the 
diet may improve the rate of learning in some cases, but not in 
others. This might lead to high variability within the data. 
Finally, the diet may enhance learning progress, increasing the 
difficulty of tasks attempted in the behavioral training. This 
might account for the nearly five- fold increase in the mean 
number of trials to task mastery from baseline to one year 
measurement. However, the fact that the trials to mastery at 9 
months was nearly identical to that at baseline challenges this 
notion that presentation of more challenging tasks account for 
the observed increase in trials at the 1 year measurement. 

Future investigations could use a weighting procedure to 
adjust the dependent measure for estimated task difficulty. This 
would create a more stable measure of rate of learning . 



Effects of a Gluten-free Diet on Trial to Mastery 



Trials: mean 5.93 10.67 24.20 15.87 5.87 24.33 



,d. (5.12) (7.19) (25.81) (20.02) (2.95) (35.42) 



Time on Diet 
(in months) 



Baseline 1 



12 




5 



References 



Campbell, M. f Shopler, E., Cueva, J., & Hallin, A. (1996). 
Treatment of Autistic Disorder. Journal of the American Academy 
of Child and Adolescent Psychiatry, 35, 134-143. 

CSAAC. (1997). Intensive Early Intervention. CSAAC: Intensive 
Early Intervention Program, web site, 1. 

DeMeyer, M.K., Hingtgen, J.N, & Jackson, R.K. (1981). Infantile 
autism reviewed: a decade of research. Schizophrenia Bulletin, 

7, 388-451. 

Edelson, S. (1997) . Overview of Autism. Center for the study of 
Autism, web site, 1-6. 

Gemmel, M . , Chambliss, C. (1997). Effects of the a Gluten-Free 
Diet on Rate of Achievement in Autistic Children in an Applied 
Behavioral Analysis Program. Resources in Education. ERIC/DGE. 

Gemmel, M. (1997) . Effects of a Gluten-Free Diet on Rate of 
Achievement in Autistic Children in an Applied Behavioral 
Analysis Program. Ursinus College: Honors Paper. 

Knivsberg, A.M., Nodland, M . , and Reichelt, K.L. (1995). 

Children with autistic syndromes; gluten and or casein free diet 
as a treatment. Trends, indications and results so far. Autism 
Research Unit Conference, University of Durham, UK, April 1991. 

Knivsberg, A.M., Reichelt, W.H. , Nodland, M., Stensrud, M., 
Reichelt, K.L. (1997) . Urinary Peptide Levels and Patterns in 
Autistic Children from Seven Countries, and the Effects of 
Dietary Intervention after 4 years. Development Brain 
Dysfunction, 10, 44-55. 

Lewis, L. (1994) . Understanding and implementing a Gluten & 
Casein-Free diet. An Experimental Intervention for Autism, web 
site . 

Lovaas, 0.1. (1987). Behavioral treatment and normal education 

and intellectual functioning in young autistic children. Journal 
of Consulting and Clinical Psychology, 55, 3-9. 

McEachin, J.J., Smith, T., & Lovaas, 0.1. (1993). Long-Term 

outcome or children with autism who received early intensive 
behavioral treatment. American Journal of Mental Retardation, 4, 
359-372 . 

Panksepp, J. (1979) . A neurochemical theory in autism. Trends 
in Neuroscience, 2, 174-177. 

Pontino, J.L. (1998) Effects of a Gluten-Free Diet on Rate of 
Learning in Autistic Children in an Applied Behavioral Analysis 




6 



Program. Ursinus College: Summer Analysis. 

Pontino, J.L, Schaal, K, & Chambliss, C. (1998) . Effects of 
Gluten-Free Diet On Learning In Autistic Children. Ursinus 
College . 

Powers, M.D. (1997) Behavioral Assessment of Individuals with 
Autism. Handbook of Autism and PDD, 448-456. 

Reichelt, K.L., Saelid, G., Lindback, T . & Boler, J.B. (1986). 
Childhood autism: a complex disorder. Biological Psychiatry, 21, 
1279-1290. 

Reichelt, K.L., Knivsberg, A.M., Reichelt, W.H., & Nodi and, M. 
(1996) . Therapeutic Intervention in Autism: Perspectives from 
research and Practice. Autism Research Unit Conference. 
University of Duram, UK, April 1996. 

Shapiro, T., & Hertzig, M. (1995). Applied Behavioral Analysis: 
Astonishing Results? Journal of American Academy of Child and 
Adolescent Psychiatry, 34, 10. 




7 




U.S. Department of Education 
Office of Educational Research and Improvement (OERI) 
Educational Resources Information Center (ERIC) 




REPRODUCTION RELEASE 

(Specific Document) 



I. DOCUMENT IDENTIFICATION: 



Title: 4 W /Vvcb'sw*\ '• 6 . f -feet 5 <?f «. G-Ulew -Fr-ee jbfe*- 

fc-oJrt <>{- Leojr r\A a ^ 



crn. 



Au thor(s): J^rfer B.^race ; D-en.'se Aft. VeUz. \ CUW>(»H 



Corporate Source: 







II. REPRODUCTION RELEASE: 



In order to dsseminate as widely as possibla timely and significant malarial s of interest to the aducational community, documents announced 
in tha monthly abstract Journal of tha ERIC system. Resources In Education (RIE), are usually made available to users in microfiche, reproduced 
paper copy, and electronic/optical meda, and sold through the ERIC Document Reproduction Service (EDRS) or other ERIC vendors. Credit is 
given to the source of each document, and. if reproduction release is granted, one of the following notices is affixed to the document 



If permission is granted to reproduce and disseminate the identified document please CHECK ONE of the following two options and sign at 
the bottom of the page. 



□ 

t 

Check here 
For Level 1 Release: 

Permitting reproduction in 
microfiche (4" x 6* film) or 
other ERIC archival media 
(e.g., electronic or optical) 
and paper copy. 



The sample sticker shown below will be The sample sticker shown below wilt be 
affixed to all Level 1 documents affixed to all Level 2 documents 



PERMISSION TO REPRODUCE AND 




PERMISSION TO REPRODUCE AND 


DISSEMINATE THIS MATERIAL 




DISSEMINATE THIS 


HAS BEEN GRANTED BY 




MATERIAL IN OTHER THAN PAPER 






COPY HAS BEEN GRANTED BY 


A® 






Ji 

.... cP 




y 








TO THE EDUCATIONAL RESOURCES 




TO THE EDUCATIONAL RESOURCES 


INFORMATION CENTER (ERIC) 




INFORMATION CENTER (ERIC) 



□ 

t 

Check here 
For Level 2 Release: 

Permitting reproduction in 
microfiche (4* x 6* film) or 
other ERIC archival media 
(e.g., electronic or optical), 
but not in paper copy. 



Level 1 



Level 2 



Documents will be processed as indicated provided reproduction quality permits. If permission 
to repnxtoce is granted, but neither box is checked, documents will be processed at Level 1. 



Sign 

here-* 

please 

0 

ERIC 



I hereby grant to the Educations! Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate 
this document as indicated above . Reproduction from the ERIC microfiche or electronic/optical media by persons other than 
ERIC employees and its system contractors requires permission from the copyright holder . Exception is made for nonprofit 
reproduction by Hbranes and other service agencies to satisfy information needs of educators in response to discrete ihquiries. * 






\ Printed Name/Position/Tide: 



6rganLzatk>n/AddrB&8: 



1>qpt.©4 PSy^oCoay 
Lot l -*=-<<£/ 

s* ~ \ I •! f - i O L 4 --> /U 



[Telephone: FFAXT * 



fcio)»j<>43PCx> felons? o<>*7 

|b-Mail Address: _ i bate: * 



ieeUamkWiS ^ 




